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and stereoisomers thereof, wherein V ts an oxygen 
or a sulphur atom; X and Y which may be the same 
or different, are hydrogen or halogen atoms, or 
optionally substituted aBcyi. optionally sutistitutBd 
atkenyl, opttoally substitutBd aryl, optidnally sub- 
stitufBd hetmaryj. optionally substituted aJkynyl. 
haloaJkyl. aOoncy, haloalkoxy, optionally substituted 
aryloxy. optionally substituted arylalkoxy, optionafly 
substituted acyloxy. optionally substituted amino, 
acylamino, nitro. nitrile, -CO,R», -CONRW or - 
COR* groups; or the groups X aid Y. when they 
are tn adjacent positions on the phenyl ring, may 
join to fonn a fused ring; efther aromatic or al- 
iphatic, optionally containing one or more hetseroat* 
oms; and Z is opfionaOy substituted methyiene» 
optionally substitiAed am^, oxygen or sulphur and 
when Z a substrtutad methylene group, the sub- 
stiluent may Join the 2-posltion of the phenyl ring 
to form a non-aromatic fused ring: R' and R' are 
alkyi groups containing from one to four carbon 
atoms, optionaay std^stltuted with one or more 
halogen atoms; and R', R*, H* and R*. which may 
be the same or different, are hydrogen atoms or 
opticvially substituted alkyl. cydoaJkyl, aOcenyl. al- 
kynyi, opfa'onaliy subetltuied oyt, optionally substi- 
tuted aralkyi, or cyctoallcyiaUcyl groups; and metal 
oomplaxes theraol. 
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RJNQtCtDES 



This invention relates to compounds useful as The Invention provides compounds having the 

fungicides, to processes for preparing them, to general formula (I) : 

fungicidal compositions containing them and to 
methods of comtjafing fungi, especially fungal In- 
foctiona in plants. s 



and stereoisomers thereof, wherein V is an oxygen 
or a sulphur atom; X and Y, which may be the 
same or different are hydnjgen or halogen atoms, 
or optionally sutTstituted alkyi, (HStionaliy substituted 
alkanyl, optionally substituted aryl, optionalfy sub- 
stituted heteroaryl^ optionally substituted aikynyl, 
haloaikyl. alkoxy. hafoallcoxy, optionally substituted 
aryloxy, optionally ajbstituted arylalkoxy. optionally 
substituted acyloxy. optionally substituted amino, 
acylammo, nitre>. nitrile, -CO,R», -CONR*R», or - 
COR* groups; or the groups X and Y, when they 
are in adiacent positions on the phenyl ring, may 
join to form a fused ring, either anomatic or al- 
iphatic, optionally containing one or more heteroat- 
oms; and Z Is optionally substituted methylene, 
optionally substituted amino, oxygen or sulphur and 
when Z is a substituted methylene group, the sub- 
stiluent may join the 2-position of the phenyl ring 
to form a non-aromatic fused ring; arKi R* are 
aflcyl groups containing from one to four cart)on 
atoms, optionally substituted with one or more 
halogen atoms: and R», R*. R» and R*. which may 
be the same or different., ana hydrogen atoms or 



optionally substituted alkyi, cycloalkyl. aikenyl, ah 
kynyl. optionaify substituted aryl, optionally substi- 
tuted aralkyi. or cyck)alkylalk^ groups: and metal 
connplexes thereof . 

The compounds of the invenfton contain at 
iaast one cartx>n-carbon double bond, and m 
sometimes obtained In the form of mixtures of 
geometric isomers. However, these mixtures can 
be separated into indivlduat isomers, and this In* 
vention emtraces such isomers. 

The individual Isomers which result from the 
sut^stituted double bond of the acrylate group are 
hereinafter identified by the commcvity used terms 
•g" and "2". These terms are defined according to 
the Cahn-lngoW-Prelog system which Is fully de- 
scribed In the fiterature (see. for example. J March, 
"Advanced Organic Chemistry* 3rd edition, Wlley- 
Intersdence. Page 108 et seq). 

The compounds of this invention Include those 
which are predomfnantiy m the form of ti^ 
Isomer and also those which are prectomrnantly in 
the form of the 2*isomer. 

The use hereinafter of the fonmula : 



1 

C-=CH 



sigriffies a separable mixture of botii geometric 
Isomers about the acrylate double bond. te. 



3 



0 212 859 



C02R^ 



and 



C — H 



COoR^ 



C 



H 



Examples of X and Y when they are aryl 
groups are optionally substftuted |tfienyl-or opiton- 
ally substHutad nai^yl-groups. Examples of X 
and Y when they are hstefoaryl groups ere option^ 
ally substituted pyridyK optionally sut>stituted 
pyrimldinyK optionally substituted thfenyK option- 
ally substituted furyl-. or optionally substituted 
pyrrolyl-groups. each linked any ring atom (for 
example, X or Y Is a 2-pyridyl, 3-pyridyl% or 4- 
pyrldyl-group. each optronaily substituted). 

In preferred compounds. X Is an optionally 
substituted aryi-or an optfonadly substrtutad 
heteroaryi-group in the 3-posltion of the phenyl ring 
finked to the atom or group z, that Is. positioned 
mgg to the group Z. In preferred compounds, R* 
and R* are both metiiyi groups. 

AlkyI groups can be In tiie form of straight or 
branched chains, and preferably contain 1 to 4 
carbon atoms; examples are methyl, ethyl, x^ro- 
pyl. IS2-propyl, Q-butyl. ^-butyl. J^-iiutyl and 
Igti-butyl. 



15 



so 



25 



30 



as 



In a fiffther aspect, therefore, the Invention 
provides a compound having the formula fl) above 
wherein V Is oxygen or sulphun X Is H, O,^ alkyl. 
C8-4 aikenyi, halogen phenyl, naphthyl. pyridyl, 
pyrimfdinyl, benzyl, phenoxy, benzyloxy, 
pyridyloxy, furyl. thienyl, benrottiienyl or pyrroiyi, 
each optionally substituted wftii one or more halo* 
gen atoms or C,^ aSkyI, C alkoxy or hato Ci-» 
aOcyl groups; Y is hydrogen or a hafogan: and Z is - 
CHr. -CH(CH3)-. -OiOH^ -0-. -S-. -NCCH,h or -N- 
(<XH,)-; and R' and F«> are both methyl. 

In a still further aspect the Invention provides a 
compound as defined In the preceding paragraphs 
wherein X is attached to the phenyl ring at the 
ID2fr(or 3-) position relative to ttie group Z, and X 
is a phenyl, naphthyl, pyridyl. pyrlmldlnyl, furyl, 
thienyl. benzotiilenyl or pyrroiyi gtoup each finked 
through any one of their ring atoms and each 
optionally substituted with one or more halogen 
atoms or alkyl, C1.4 alkoxy or halo C,^ alkyl 
groups. 

Beamptos of the compotmds of the Invention 
are shown in Tables 1 and 2. In these Tat3les *Ph" 
stands for phenyl La. C«Hs. 
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Isomer'*' 


Ml tal Nl Hi Ml Ml isal Ml N| Ml Ml Ml Ml M| Ml 


OXefinlc* 


6.34 
7.38 

7.38 

7.31 
7.30 
7.32 

7.34 
7.40 
7.40 
7.32 

7.32 

7.29 
7.32 


Melting 
Point CO 


oil 
oil 

oil 

52-53 
119-120 
111-113 

71-72,5 
87-88 
116-117 
55.5-56 

70-72 

61.5-62.5 
140-141 




e>i ^ ^ ^ ^ 
cn n CO 

8H£HS^^<=> oooo o oo 

^ 2 fiS S5 SS 


>• 


aasBtaicsaics n^-^n » ass; 


X 


H 
H 

2- Ph 

3- Ph 

4- Ph 

2- Ph 

3- Ph 

4- Ph 

1- napht 

2- napht 
I-tert- 
l|»utyl 

4-tert- 
butyl 

3- PhO 

4- PhO 


Compound 
No 


i>-cO(jvO|-jcscn^ in NO t«. CO d o ^ 

iH 1-1 iH iH fH iH <~I i-H f-t r-4 dCS 



6 



9 



0 212 859 



10 



+ 
u 

0) 

1 

CO 
M 


^1 ^1 Ml Ml 691 N| Nl Ht Ml Hi M| Nl H| M| 


Olefinic* 
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8.02 
7.31 
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Isomers"** 
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TABLE 3 : SELECTED PROTON NMR DATA 

Table 3 shows saJectsd proton nmr data for 
certan) compounds <teseribed m Tables 1 and 2. 
Only certain absorptions are shown for each com- 
pound: no attempt is made to Rst every absorption. 



Chemical shIftB are measured in ppm Irom 
90 tetramethylsllane, and deuterochlorofomi was used 
as solvent throughout The following abbreviations 
are used : 
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br 
s 
d 
J 



broad 

singlet: 

doublet 

coupling 

constan-t 



t 

q 

m 
Hz 



triplet 
quartet 
multiplet 
Hertz 



Table 
No. 


Compound 
No. 


Data 


1 


1 


3.58 (3H,s); 3.65 {3H,8); 3.85 
(2H,8); 7.40 (iH.s) 


1 


2 


1.54 (3H,d, J 9 Hz); 3.62 (3H,s); 
3.82 (3H,a); 4.21 (IH, q j 9 Hz); 
7.31 {1H,8) 


1 


3 


1.62 (6H,s); 3.49 (3H.s); 3.74 
(3H,s); 7.21 (1H,S) 


1 


4 


3.54 (2H,s); 3.59 {3H,8); 3.76 
(3H,s); 7*16*7.46 (10H,m) 



80 



85 



17 



31 
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32 



Conq^ound 
No. 



3 



10 



23 



26 



62 



94 



Da-ba 



3.61 {2H. a)t 3.64 (3H,s)7 3.80 
(3H»s} 

3.62 (2H,a); 3.71 (3H,s)y 3.90 
(3H,8}t 7.25-7.60 (10H,ia) 

1.S4 {6H,8); 3.54 (3H,s)» 3.75 
(3H,a}; 6.34 (iH.s) 

3.05 (3H,s); 3.65 (3H,s>7 3.84 
(3H,a)y 6.6-6.75 (3H,m); 7.1-7.25 
(2H,ra)r 7.38 (1H,8) 

3.10 (3H,3); 3.64 (3H,8)? 3.80 
(3H,s)r 7.38 (1H,8) 

3.78 (3H,s); 3.92 (3B,8)r 6.9-7.1 
(SH,in); 7.35 (lH,a); 7.90 (IH, dd, J 
9 and 3 Hz) I 8.50 <lB,br s) 

2.42 (3H,8); 3.78 (3H,s); 4.00 
(3H,8}; 8.02 (1H,8) 

3.72 (3H,s); 3.85 (3H,b); 3.87 
(3H,8)j 6.8-7.0 (2H,ni); 7.0-7.5 
(6H,m)? 7.34 (1H,8) 

3.72 {3a, s); 3.87 (3H,8); 6.9-7.1 
(IH.m)? 7.1-7.9 (6H,ni); 7.34 (1B,8)} 
8.68 (la, sestets) 



18 



33 



0 212 859 



34 



Fable 
No. 


Con^und 
No. 


Da-ta 


L 


144 


3.04 (3H^s)y 3.69 (3H,s); 3.88 
(3H,b); 6.4-6.8 (3H,in); 7.12 (lH,li); 
7,43 (lH,a) 


I 


146 


3.72 (6H,s)? 3-87 (6H,8)? 6.8-7.0 
(2H,m); 7.1-7.5 (6H,m)? 7.32 (2H,s> 


L 


137 


1.65-1.84 (lH,m); 1.85-2.01 {3H,m); 
2.72-2.98 (2H,m)y 3.58 (3H,s); 3.76 
(3HrS)? 4.14-4.22 (lH,m); 7.44 (lH,s) 



The compounds of the invention having the 
general fbrmuJa (I) can be prepared by the stops 
shown in Scheme 1. In Scheme 1, the tonus X Y, 
Z, R' and are as defined above; R' is an alkyi 
group, especially a methyl gnxip; and L is a hsdo- 
gen atom or another good leaving group. 

Thus, compounds of general formula (I), which 
may exist as mixtures of geometric isomers which 
can be separated by chromatography, fractional 
oystalUsation or distlltetion, can be prepared by 
treatment of compounds of general fbnmula (ila) or 
(lib) with an alkylating ager^ such as (Ul) rn the 
presence of an acid-binding agent (such as potas« 
slum carbonate) in a suitable solvent (»jch as Uti 
-dimethylformamide) and at a convergent tempera- 
ture (such as 0*C to 80<*C). 

Compounds of general formula (ila), which may 
exist in equilibrium with compounds of general 
fbrmulB . (lib), can be prepared by treatment of 
compounds of general formula (iV). with a base - 
(such as sodium hydride) and a fomiate ester - 
(such as methyl fomiate) in a suitable solvent (such 
» NJil-dtmethylfQrmanttde) and at a convenient 
temperature (such as 0"C to BO^C). 

Alt»7)8tive)y, compounds of general formula (I) 
can be prepared from acetals of garwal formula - 
(Xill) by eitmination of the elements of the ateohol 
RH)H under eHho* acidic or basic conditions, at a 
suitable temperature and often in a sultabie solvent 
Bcampies of reagente or reagent mixtures wNch 
can t»e used for this transformation are lithium dl- 
tsopropylamkle: potassium hydrogen sulphate (see. 
for eocampie. T Yamada, H Hagrwara and H Uda, ^ 



30 



35 



40 



SO 



ss 



gjgm. Sog^ Chemical Communlcatfons. 1980. 838, 
and references th^ein); and trtethylamlne, often in 
the presence of a Lewis add such as titanium 
tetrachkMlde (see. for exampte, K Nsunda and L 
Heresl, ^ QmSL SQS» iSmSSOi Communiceitens . 
1985. 1000). 

Aoetals of genml formula (Xllt) can be pre- 
pared by treatment of aikyi stiyi ketone acetals of 
general formula pai) with trialkylorthoformates of 
general formula (j«>^H in the presence of Lewis 
add suc^ as titanium tetrachlon'de, at a suitable 
temperature arKf in a suitable solvent (see. for 
example. K Satgo. M Osakt and T Mukalyama. 
Chemistry IgQ^ 1976. 769). 

Aficyl siiyi ketone acetals of general formula • 
(XII) can be prepared from esters of general for- 
mula (IV> by treatment with a base and a triaHcyl- 
silyl haTKie of general fonnuia R*^! or R»,SlBr, 
such as trimelhyisilyl chloride, or a base and a 
trialkylsllyl triflate of general formute R',a- 
OSO^,, in a suitable solvent and at a sultat>le 
temperature (see. for exampte, C AIneworth. F 
Chen m6 Y Kuo, ^ Oroanomeialfic Chemtstrv. 
1872, j& 50). 

H is not always necessary to isolate the inter- 
mediates (KU) and (XIII); under i«)propriate oon- 
dlttons. compounds of general formula (1) may be 
prBpmti from esters of general formula (IV) in 
*one poT by the successive additicHi of suitable 
reagente Gsted atx3ve. 
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Compounds of general formula <IV> wherein Z 
is optionally substituted amino, oxygen or sulphur, 
can be prepared from compounds of general for- 
mula (V) by treatment with compounds of general 
formula (Vl) in the presence of an acid-binding 5 
agent (such as potassium cart)onate) m a suitable 
solvent (such as acetone or {4 
^-dimethylfbrmamlde) and at a convenient tem- 
perature. 

AHemativeiy, compounds of general formula - 10 
(IV) wherein Z is an optionally subsmutad nitrogen 
atom, can be prepared from compounds of general 
formula (V) by reaction with giyoxyfic ester fol- 
lowed by reduction using standard methods as set 
out in the chemical literature. 75 

Compounds of general fonniria (IV> wherein 2 
is a sulphur atom, may also be prepared by treat- 
ment of diazonium compourKis of general formula - 
(X) with thiolate salts of type (XI). Diazonium com- 
pounds of general formula (X) can be prepared by 20 
standard procedures as set out In the chemical 
literature. 

Compounds of general fomnula (V) wherein Z Is 
optionally substituted amino, oxygen or sulphur, 
can t>e prepared by standard reactions as set out 2s 
In the chemical Rterafuie. 



Compounds of general fonmula (iV) wherein 2 
is optionally substituted methylene can be pre- 
pared by standard methods as described in the 
chemical literature. For example, such compounds 
can be prepared by reduction of dnnamic esters. 
Alternatively, ^ch compounds can be prepared 
from compounds of general formula (Vil) by treat- 
ment wHh a salt (sudt as Rthlum chloride) fn a 
suttabie sohrent (such as wet cGmethylsulphoxidd) 
and at a convenient temperature (such as IWC to 
189'(g (see, for example, A P Krapcho, J JF Weim- 
aster, J M Eldrfdge, E Q E Jahngen, Jr, A J Ijovey, 
W P Stephens, J fija Chem. 1978, 42, 138). 

Compounds of general formula (VII) wherein Z 
is opdonaliy substituted methylene can be pre- 
pared from compounds of general fomnula (VIII) 
wherein Z Is optionally substituted methylene by 
treatment with dl-esters of general formula (DQ 
usft^ standard methods set out In the chemical 
literature (see, tor example, H O House, Modem 
Synthetic Methods, 2nd Edition, p 510). 

Compounds of general formula (VIIO wherein Z 
is optionally substituted methylene, can be pre- 
pared by standard reactions as set out in the 
chemical literature. 
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The compounds and metal complsxes are ac- 
tfve fungicides, particuiaiiy against the diseases: 

PYrtffMlfffa seXZSS. on rioe Pucdnlarecondit^ Puo 
dng strflfomi^ and other rusts on wheat Pucclnfa 
hordet. Puccir)!^ strilformls and other rusts on bar- 
lay, and rusts on other hosts eg. coffee, apples, 
apples, vegetables and ornamental piants Ervsiohe 
aramlnis (powdery mildew) on barley and wheat 
and other powdery mildews on various hosts such 
as Sohaenatheea ^fflgiogg on cucurbits (e.g. cu- 
cumber), PodosDhaera teuootricha on apples and 

ilnsism fls^ on vines Hgftninftgmrivmspp., 

Fthvnchosporium spp. and Pse- 
udocercosDoreilaherpQtrfchoidfta on cereals Cer- 
cQSDora anachrdicQla and Cercosporidfum per- 
sonata on peanuts and other Cercospora spedes 
on for example sugar beet, bananas and soya 
beans and rice, Botrvtis ctnerea (grey mould) on 
tomatoes, strawt^errfes. vegetat>!es, vines and other 
hosts Venturla Inaequalis (scab) on apples and 
Ptesmooafa vWcola (downy mildew) on vines. 

Other downy mildews such as Bremia iactucae 
on ietlucep Peronospora spp. on soybeans, tobac- 
co, onions and other hosts and Pseudooeronosoora 
spp. on hops and curcurblts; Phvtophthora |rt 
festans on potatoes and tomatoes and other 
Phvtophthora spp. <m vegetables, strawbenries, 
avoc»jo, pepper, ornamentals, tot^acco. cocoa and 
other hosts. 

Compounds Nos 5, 10. 14 and 26 of Table 1 
are particularly acb've fun^cides. 

The compouncfs may also be useful as Mus' 
trial (as opposed to agrleutturai) fungicMas, eg. in 
the prevention of fungal attadc on wood, hidas, 
leather and especially paint films. 

The oonr^unds are also useful for the treat- 
ment of candidiasis and human dermatophyte in* 
factions. 

The compounds may be used as such for 
fungicidal purposes but are more convanlentty for- 
mulatad Into compositions for such usage. The 
invention thus pruvldas a fungicidal composition 
comprising a compound of general fbrmula (I) as 
hereint)efbre defined, or a metal complex thereoft 
and, optionaiiy, a canrier or diluent 

Some of the compounds have also shown a 
broad range of activities against fungi la vitra 
They have activity against various post-tovest dis- 
eases of fruit (eg. Penicinium cfiotetum and 
telfeyrp and Trichodefma virtde on oranges and 
GloesDorium mimangn on bananas). 

The invention ^o provides a method of com- 
bating fungi, which comprises applying to a plant, 
to seed of a plant, or to the locus of the ptant or 
seed, a compound or metal complex thereof, as 
heneinbetore defined. 



The invention compounds also display plarit 
growth regulating acth^y. 

The plant growth regulating effects of the corn- 
pounds are manifested as. for example, by a stunt- 
5 ing or dwarfing effect on the vegetative growOi of 
woody and hert)aceous monoid di-cotyledonous 
plants. Such stunting or dwarfing may be useftil, for 
example, in peanuts, cereals such as wheat and 
barley, oil seed rape, field beans, sunflowers, pota- 
10 toes and soya bean where reduction in stem 
height with or without further advantageous effects 
such as stem strengthening, thickening and shor- 
tening, intemode siiortaning, increased tnittress 
.root formation and more erect stem and leaf ori- 
T5 entafion, may reduce the risk of todging and may 
also permit increased amounts of fertHiser to be 
appfied. Compounds which induce stunting or 
dwarfing mayalso be useful in modifying the stem 
growth of sugar cane thereby increasing the con- 
20 centration of sugar in the cane at harvest; in sugar 
cans, ffie flowering and ripening may t>e oontrol- 
latrie by af^lying the compounds. Stunting of pea- 
nuts can assist in harvesting. The compounds may 
stunt grasses without significant phytotoxic effects 
25 and without deieteriously affiecting the appearance 
(partfculariy the cokMjr) of the" grass. 

Other plant growth regulating effects caused by 
the compounds include aitsratton of leaf angle and 
changes in leaf morphology (both of which may 
so permit increased light intsrcepiion and utMtzatton) 
and promotton of tillering in monocotyiedonous 
plants. Improved Qght intercepton Is of value in all 
major world crops, eg. wheat, barley, rice, mafcce. 
soya, sugarbeet potatoes, plantation crops and er- 
as diard crops. By increasing tillering in monocotyie- 
donous crops (eg, rice), the number of flowering 
shoots per unit area may be Increased theretiy 
increasing the overall grain yieW of such crops, in 
addition better control and modification of hierarchi- 
40 cai relationships is possible both in vegetative and 
reproductive stages of monocotyledohous and 
dicotylederious plant growth, especially in cereals 
such as wheat barisy, rtee and maize, whereby the 
numtier <a flowering ^oots per unit area may be 
^ increased and the ^ze <fistribution of grains withm 
the ear may be mocfified in such a way as to 
Increase ^neid. In grass swards, espec^ly amenity 
grass, an increase 'in t'Oering couki lead to a den- 
ser sward which may result in Incraased resifience 
so in wean and to Increased yields and bMer quality 
of forage grass, eg. Improved dlgestabtlrty and 
palatability. 

The treatment of plants with the compounds 
can lead to the leaves developing a darker green 
ss colour. In cficotyledonous plants such as soyat»an 
and cotton, there may t>B promotk)n of sideshoo^ 
ing. 
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Crop yields may also be increasad by Improve- 
mem of the harvest index (io- the harvested yield 
as a proportfon of the total dry matter produced) by 
altering dry matter partitfoning. This applies par- 
ticulariy to cereal crops. 

It 18 to be understood that not aD tto com- 
pounds of the present invention will necessarily 
show ail the above mentioned plant growth regulat- 
fng effects. Thus whilst there may be advantages in 
compounds which have a broad spectrum of plant 
growth regulating effects against a wide range of 
species, compounds having a high specific activfty 
with respect to a particular species and/br plant 
growth regulating efM may also be of great bene- 
fit 

' In carrying out the plant growth regulating 
method of the inventfon, the amount of compound 
to be applied to regulate the growth of plants will 
depend upwn a number of factors, for example the 
particular compound selected for use, and the 
identity of the plant spedes whose gro¥^ is to be 
regulated. However, in general an application rate 
of 0.1 to 15, prefwably 0,1 to 6. kg per hectare is 
used. With the use of biodegradable polymeric 
slow release granules rates of 1 to lOg per hectare 
are feaslbie; whilst electrodynamic spraying tech- 
niques may also deploy lower rates of application. 
However, on certain plants even appHcation rates 
within tliese ranges may give undesired phytotoxie 
effects. Routine tests may be necessary to deter- 
mine the best rate of application of a specific 
compound for any specific purpose for which it Is 
sultBt>le. 

The compounds may be used as such for plant 
growth regulating purposes but are more conve- 
niently fbrmulatad into composttions for such us- 
age. The invention thus pro^des a plant growth 
regulating composition comprising a oompourxl of 
general fbrmula (I) as hereinbefore defbied, or a 
salt or meital complex thereof; and. optionally, a 
carrier or diluent 

The Invention also provides a method of regu- 
lating plant ^wth, which comprises applying to 
ttw plant, to seed of a plant or to the locus of a 
pi»it or seed, a compound, or a salt or metal 
complex thereof, as hersinbeibre defined, or a 
oomposftion comtrining the same. 

The compounds, salts, metal complexes, 
ethers and esters can be applied In a nianlier of 
ways, for example they can be applied, formulated 
or unfomnuiated, directly to the fobage of a plant, or 
can be applied also to bushes and trees, to 
seeds or to other medium in wfilch plants, bushes 
or trees are growing or are to k>e planted, or they 
can be sprayed on. dusted on or appGed as a 
cream or paste fdnrnitetion, or they can be applied 
88 a vapour or as slow release granules. AppOca- 
tion can be to any part of the plant, bush or tree. 



for example to the foUaga, stems, branches or 
roots, or to soil surrounding the roots, or to the 
seed before it is planted; or io the soil generaily. to 
paddy water or to hydroponic culture systems. The 
d invention compounds may also t>e Injected into 
plants or trees and they may also t>e sprayed onto 
vegetation using electrodynamic spraying tech- 
niques. 

The temn *'plant" as used herein includes 
70 seedlings. IXiShes and trees. 

The compounds are preferably used for ag- 
ricultural and horttcultuTBl puiposes in the fbnm of a 
composition. The type of composftlon used in any 
instance will depend upon the particular purpose 

75 envisaged. 

The composttions may be in the form of dus^ 
ing powders or granules comprising the active in- 
gredient and a soiid diluent or carrier, for example 
fillers such as icaoirn. b^tonite. Ideseiguhr. dole- 

2Q mite, caidimi cartxNiata. talc, powdered magnesia. 
Fuller's earth, gypsum. Hewitfs earth, dia- 
tomaceous earth and China day. Such granules 
can be preformed granules suitable for application 
to the soil without further treatment These granules 

25 can be made either by impregnating pellets of flHer 
with the active Ingredient or by pelleting a mixture 
of the active ingredient and powdered filler. Com- 
positions for dressing seed, for example, may com- 
prise an agent <fdr example a mineral oil) for asslst- 

90 ing the adhesion of the composition to the seed; 
altematively the active ingredient can be Ibnmu* 
lated for seed dressing purposes using an organic 
solvent (fbr example N^ethylpynrolldone or 
dimethyfformamlde). 

as The compositions nrwy also be in the form of 
dispersit)ie powders, granules or grains comprising 
a wetting agerrt to ladlltaie tto cSsperslon in Uquids 
of the powder or grains which may contain also 
fiUerB arKi suspending agents. . 

40 The aqueous dispersions or emulsions may be 
prepared by dissohring the acth^e ingredient(s) in 
an organic solvent optionally containing wetting, 
dispersing or emul^fytng agent(s) and then addng 
the mixture to water which may also contain wet- 

<s ting, dispersing or emulsifying agent(s). Suitable 
organic solvents are ethylene dichloride. isopropyl 
alcohol, propylene glycol, diacetone alcohol, 
toluene, kerosene, methylnaphttialene. the xylenes, 
trichloroiethylene. furfuryl alcohol, tetrahydrofurfuryl 

60 alcohol, and glycol ethers (eg. 2-ethoKyethanol and 
2*butoxyethanoI). 

The compositions to be used as sprays may 
also be in the fomn of aerosols wherein the for- 
mulation is held in a container under pressure In 

66 the presence of a propeilant eg. fluoratrich- 
loromethane or dichlorodifl uor o m ethane. 
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The compounds can be mixed in the dry state 
with a pyrotechnic mixture to form a composttfon 
suttal>Ia for generating In enclosed spaces a smoke 
containing the compounds. 

Altsmatlvely, the compounds may be used in a 
micro-encapsulated fonm. They may aJso be tormu^ 
lated in biodegradable polymenc formuiations to 
obtain a slow, controlled release of the active sub- 
stance. 

By Including suitable additives, for example 
additives for improving the distribution, adhesive 
power and resistance to rain on treated surtees. 
the diffisrent compositions can be better adapted 
for various utilities. 

The compounds can be used as mixtures with 
fertilisers (eg. nitrogen-, potas^um-or ]:^osphOfus-> 
containing fertilisers). Compositions comprising 
only granules of fertiliser incorporating, for example 
coated with, the cmpound are prefen«d. Such 
granules siAtably contain up to 25% by weight of 
the compound. The invention therefore also pro- 
vides a fertiliser composition comprising the com- 
pound of general formica (i) or a salt or metal 
complex thereof. 

The conpo^ns may also be in the form of 
Qquid preparations for use as dips or sprays which 
are generally aqueous dispersions or emulsions 
containing the actrve ingredient in the presence of 
one or more surfiactants eg. wetting agent(s), dis- 
persing agent(s), emul^ng agent($) or suspend- 
ing agentCs); or which are spray fonmulations of the 
kind suftabie for use in electrodynanic spraying 
techniques. The foregoing agents can be caiionto, 
anionic or non-ionic agents. Suitable cationic 
agents are quaternary ammonium compounds, for 
example, cetyttrfmethylammonium bromide. 

Suitable anionic agents are soaps, salts of al- 
iphatic monoesters of sulphuric acid (for example 
sodium lauryi sulphate), and salts of sulphonated 
aromatic compounds (for example sodium dodecyh 
tienzenesulphonate, sodium calcium or amffionium 
lignosulphonate. butytnaphthalene sulphonata, and 
a mixture of sodium cffisopropyl-and triisopropyi 
naphthalene sutphonates). 

SuRabte non-ionic agents are the condsnsalton 
products of elhylaie oxide with fatty alcohols such 
as deyl or cetyt alcohol, or with alkyl phenols such 
as octyf-or nonyt-phenol and octyioosol. Other 
non-ionic agents are the partial esters derived from 
long chain ^tty adds and hexrtol anhydrides, '^e 
condensation products of the said partial esters 
with etftyfo^ oxide, and tiie tedthrns. Suitable sus- 
pending agents are hydropttiUc oollohls (for exam- 
ple poiyvinylpyrroOdona and sodum carbox- 
ymethylcellulose). and the vegetable gums (for bkt 
ample gum acacia and gum tra^canth). 



The compositions .fbr use as aqueous disper- 
sions or emulsions are generally suppfted in the 
form of a concentrate containing a high proportion 
of the active lngredlent(s), arxl the concentrate is to 
3 be diluted with water before i^. These concen- 
trates often should be able to withstand storage for 
prolonged periods and after such storage be cap 
pable of dilution with water In order to fdrm aque* 
ous preparations which remain homogeneous for a 
fo sufficient time to enable tiiem to be applied by 
conventional and eiectrodynamic spray equipment. 
The concentrates may convOTientiy contain up to 
95%, suitably 10-85%. for example 25*60%, by 
weight of tfie »:tive Ingredi^s). These concerv- 
js trates suitably contain organic adds (eg. alicaryl or 
aryl suiphor^ adds such as xylenesutphonic add 
or dodecyi benzenesulphonic add) since the pres- 
ence of such adds can increase ttie solubility of 
the active ingredient^) In the polar solvent often 
so used in the concentrates. The concentrates suitaisly 
contain also a high proportion of surfieotants so tiiat 
sufHderrtly stable emulsions rn water can be ob- 
tair)ed. After dilution to form aqueous preparations* 
such prepartions may contain varying amounts of 
25 the active ingredlentfs) depending upon tiie In- 
tended purpose, but an aqueous preparation con- 
taining 0.0005% to 10%, or 0-01% to 10%, by 
weight of active ingredient(s) may be used 

The compositions of this invention can com- 
as prise also one or more additional compound(8) 
having biological activity, eg. compounds having 
similar or complementary fungiddaJ or plant growth 
activity or compounds having plant growtti regulat- 
ing, herbiddai or insectiddal activity. 
9S The additional fwtgiddal compound can be. for 
exampie, one which is capable of combating ear 
diseases of cereals (eg. wheat) such as Setrtorte. 
9ibt>^rQllq and Heimintiiosoorium spp.. seed and 
soil borne diseases and downy and powdery mO- 
40 dews on grapes and powdery mildew and scab on 
apple etc. Bcampias of suitable addltidnal fungici- 
dal compounds are cart»ndazrm. benomyl. 
thiophanale-methyl, thiabendazole, fuberidazole. 
etridazole, dteWofluanid, cymoxanil, oxadlxyt, 
4s ofurace, metalaxyl, furalaxyl. berralaxyl. fosetyi alu- 
minium, fenarimol, iprodlone, procymidone, vlf>- 
dozdin. penconazde. mydobutanll, R0151297. 
S3308, pyrazophos, etiUrimoi. ditellmfbs, 
tridemorph, trffortrte, nuarfmol, triazbutyt, guazatbie. 
50 propiconazoia. prochloraz. flutriafoU chiortriafd Le. 
tt» chenrHcal 1-(iA4-trta»l-1-yl)-aK2.4KlIch- 
loroph6nyl>-hexan-2^l, DPX H^73(l-{(b!S-4- 
fluorophenyl)metiiyl8llyl)-metiiyl)-l H-1 A4-triazole. 
triadimefon, trladirr\ertol, dclofcHJtrazd, fen- 
55 propinnorph, fsnpropidine, chlorozoUnate, 
dintcortazol, Imazaiil, fenfuram, cartxixin, oxycar- 
boxin, methfuroxam, dodemorph. BAS 454, 
btotiddin S, kasugamydn. edifaiphos, kitazin P. 
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cycJohewmide. phthaltde, probenazola, 
isoprothiolano, tricyclauole, pyroqullan. chiorberu- 
thiazone, neoasozin, polyoxin D, validamycin A, 
rdpronii. flutoltfiiJ, pencycuron, didomezine. 
phenazin oxfde. nickel dimettiyldifhiocarba-mafee, 
tochlofthalam. bft^tanol, bupirimato. et^onazoie, 
streptomycin, cypofUram, biloxazol, 

quinomethionate. dlmethirimot, l-(2-cyano-2- 
melhasxyimlno-acetyl>^thyl urea, fenapanll, tol- 
cloft)smethy], pyroxyfur. polyram, maneb. man- 
cozeb. captafbl, chlorothaloni). anilazine, fhiram, 
captan, folpet zineb, proplneb. sulphur, dinocap, 
binapactryt. nitrothali$opropyl. dodina, dfthianon. 
fentin hydroxide, fentin aoetalSr tacnazene, quin- 
toeena, dichloran, copper containing compounds 
such as copper oxychioride. copper sulphate and 
Bordeaux mixture, and organomercury compounds. 

The compounds of general formula (i) can be 
mixed with soil, peat or other rooting media for the 
protection of piants against seed-bome, soil-bome 
or foiiar fungal diseases. 

Suitable insecticides which may be incorpo- 
rated in the composition of the Inventfon include 
pirimtcarb, dimethoate, demeton-s-methyl, fbrmoth- 
ion» carbaryt, isoprocarb, XMC, BPMG, carbofuran. 
carbosuif^. diazinon» fenthion. fanitrothion« pher^ 
ttwg^ chbrpyrffbs. isoxathfon, propaphoa. mon- 
ocrotophos, buprofezin, ethroproxyfen and 
cydopfothrin. 

Plant growth regulating compounds for use in 
the invention compoattons are compounds which 
ccHitrol weeds or seedhead fwmation. or selectively 
control the growtti of less dasirable p(ants(e.g. 
grasses). 

Examples of suitable piam growth regulating 
compounds for use with the invention compositions 
are the gft>bereflln8 (e-g. GA.. QA« or QAr), the 
auxins (e.g. indoieacetic Kid. indolebutyric acid. 
AaphthODcyacetic add or naphthytecetlc acid), the 
pytoWnins (e.g. kinetln. diphenylunea, ben- 
2imidazofe. benzyladanine or benzylaminopurirre), 
phenoxyacetic adds (e^g. 2.4-0 or MCPA), substi- 
tuted benzoic ^ds (e.g. triiodobenzoic add), mor- 
phacHns {e.g. chlorfluoroocol), maieic hydrazlde, 
gtyphosate. glyphosine, long chain fatty aicohois 
and adds, diicegulac paclobutiazol. fiurprimidol, 
fhior^darrdd. mefluidide. substituted quatemary am* 
monlum and phosphontum compounds (e.g. 
cWofomequat dHorplumium or mepiquatchloride), 
ethaptm. cart)etamld8, methyi-3.6-d]chtoroanisats, 
damlnozUe. asuiam. atedsic add, Isopyrimii, l-(4- 
chlorophenyl)-4,S-dinfWthyl-2-oxo-l ;2- 
dihydnDpyridlne-a-carboxyRc add, hydroxybe?>- 
zonitriles (e.g. bromoxynii), difenzoquat 
benzoytprop-ethyl 3.6-dichloroptcolinic add. fen- 
perrtazol, inabenfide. triapenthenol and tacnazene. 
The following examples tUustrafea the inventk>n. 



Unless otherwise stated, solutions were dried 
over magnesium sulphata, and chromotography 
was performed on silica gel. All experiments involv- 
ing air-or water-sensitive Intenmediates were con* 
5 ducted under an atmosphere of dry nitrogen. 

The following abbreviations are used through- 
out : 



to 



Ether = Diethyl ether 



THF a Tetrahydrofuran 
OMF 3 £iIi<Kmethylfbrmamide 
76 gc s Gas chromatography 
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mp « MeWng pdnt 

HPLC e High Performance Liquid Chromatography 
NMR " Nudear Magnetic Resonance 

EXAMPLE 1 



This Bcample illustrates the preparation of 2r 
methyl 3-methoxy-2-(3'-phenylphenoKy)propenoata 
30 {compound No 14 of Table 1). 

A mixture of d-phenyfphenol (5.00g). methyl 
bromoacetate (3.1 jnl) and potassium carimatD - 
<aig) in DMF was stlnnad at room tomperature. 
After five hours, the reaction mixture was diluted 
S5 with water (100 ml) and then extracted with ether. 
The comtrined organic layers were washed with 
aqueous sodium cartxmata followed by brine and 
then dried, filtered and evaporated to giver crude 
methyl (3-phenylphenoxy)acetafB (7^) as a pale 
^ yeHow liquid. NMR (COCy delta 3.8 W.s). 4.7 - 
C2H^). 6.8-7.6 (OH.m) ppm. 

Methyl (3-phenylphenoxy)acetate (6^) and 
methyl formate (302 mQ were cfiasotved in DMF 
and added dropwise with stimng to a suspension of 
45 sodium hydride (1.44g. 50% cfispersian In di) in 
DMF at 0»C fice-bath). Aftar 45 minutes, the Ice- 
bath was removed and the reaction mixture was 
stirred for 2 hours at room temperature. Aqueous 
sodium carbonate was then added. The aqueous 
60 layer was washed ¥wth ether, addlfied to pH 4-6 
with ccmcentratsd hydrochloric add and then re- 
exliauled with ether. The combined organic layers 
ware washed with brine, dried. fiHsred and evap- 
orated to gh« methyl 3-hydraxy-2-(3'-phenyl- 
SB phenoxy)propenoate as a pale yellow oil ^05g, 
90% yield). 
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Methyl 3-hydroxy2-(3'-phenylph8noxy) pro- 
penoate (6.059) and dimethyl sulphate (2.18 mi) 
were sHrred at mom tamparahnB In DMF in the 
presancs of potassium carfmate (PJ30 g). After 
two hours, aqueous sodium carbonate was added, 
the resulting solution was extracted with ether and 
the combined ether layers were washed succes* 
srvely with water and brine, then dried, filtered and 
evaporated to give the title compound (4.69, 72%) 
as a white solid which was recrystalllsed from 
methanol, mp. 111.113«C: *H NMR {ODO^ delta 
3.70 (3H, Singlet), 3^ (3H.8ingiet). 6^7.8 - 
(4H,muitiplet) and 73Z <1H^inglet) ppm. 



EXAMPLE 2 

This Example describes the preparation of E 
-methyl 2-t>enzyh3-methoKypropenoata (compound 
No 1 of Table 1). 

A mbduiB of methyl 3-phenylpropanoate (aOO 
g) and methyl fonmate dSOJS g) in dry DMF (50 ml) 
was added dropwise to a stinad suspension of 
sodium hydride (2.00 g) in dry DMF <50 ml) at a 
temperature ^ between 0 and 5«C (eff^n/escence). 
After the addition, the mixture was stirred at O^'C 
for 0.5 h and at room temperature for 3.5 h then 
poured Into a mixture of Ice and socHum cartsor^. 

The resulting mixture was washed wHh ether 
then acidrfied with concentrated hydrochloric acid 
and extractBd with ether. The ether extracts were 
washed with water, dried, and concentrated to give 
methyl 2-benzyl-3-hydraxyprDpenoate (2.63 g). 
This was dissolved in dry DMF (20 ml) and potas- 
dum carbonafB (3.78 g) and dimethyl sulphate - 
(1.64 g) were added successively with stining. 
After 1 hour at room temperature, tlie reaction 
rrMure was poured Into water and extracted with 
ether. The extracts were washed with water, dried, 
concentrated, and purified by column chromatog* 
raphy using dichloromsthane as eluant to give the 
title compound as a cdouriess oil (1.71 g, 21% 
yield from methyl 3-phenylpropanoate). 



EXAMPLE 3 

This Exanple descnl^es the preparation of g - 
mettiyl 2-KQ2rPhenylbere:yl)-3-methoxypropenoate - 
(compound No. 5 of Table 1). 

3-Phenytbenzyl bromide (melting point 54- 
56 ''O was prepared by illumination of a solution of 
^^)henyltoluene and M -bromosucdnimlde In car- 
bon tetrachloride in the presence of 
azobisisotnityronltrne. 
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Solutions of dimethyl malonate (1.32 g) In dry 
methanol (5 ml) and S-phenylbenzyl bromide (2.47 
g) in dry methanol (5 ml, hot solution) were added 
successively to a stirred solution of sodium 
5 methoxrde [from sodium {0.23g) and dry methanol 
(a) ml)J. The resulting mixture was stined for 2 
hours at room temperature and for 2 hours under 
reflux, tfien poured Into water and extracted with 
ether. The extracts were washed with water, dried, 

10 concentrated and purified by column chronrntog- 
raphy using a 1 : 1 mixture of dichioromethane and 
40-60*0 petrol as eluant to gh/e dimethyl ( |q- 
phenylbenzyI)mafonate (1.77g, 59%) as a yellow 
oil IR (film) : 1 755 and 1 740 cm-. 

16 A mixture of dimethyl (21 -phenylbenzyt)- 
malonate (I.OOg) and BtWum chloride (0.285 g) hi 
water (0.12 mf) and dlmethyisulphoxlde (as ml) 
was heated at 165»C for 3 hours then allowed to 
cod, poured into water and extracted wftb ether. 

» The extracts were washed with water, dried, con- 
centrated, and chromatooraphed using 10% ether 
in petrol as eluant to give methyl 3Kcitt*onyt- 
phenyljpiopanoate (0.65 g, 81%) as a colouriess 00 
which soGdified on standing, melting point 29-30»C. 

2S Parallel reactions on a larger scale gave a 
further sample of methyl 3-(iDrPhsnylphenyl)- 
propanoate. 

A solution of methyl 3-(o>-pbenylphenyl)- 
propanoate (3.54 g) in dry THF (20 ml) was added 

30 dropwise to a stined' solution of lithium di- 
isopropyiamide [from di-lscq»opyiamide (Z23 g> 
and urbutyHIthlum (1Z7 ml of 1.6 M solution in a- 
hexane)] in THF (25 ml) at -70«C. /tfter 0,5 h. at - 
* 70*C, trimethylsflyl chloride (4.01 g) was added to 

38 the reaction mixture, ft was stirred for 5 minutes at 
-70®C, then allowed to warm to room temperature 
and the THF was removed under reduced pres- 
sure. The residue was triturated with dry eflier, 
fiitBred, and the filtFate was again concentrated 

40 under reduced pressure. This trfturation piooess 
was repeated, leaving, from the fHtrate, an orange 
oil (5.53 9) whose infrared spetinim showed al- 
most no ester carbonyl atssoirption and a strong 
peak at 1 678 cm-'. This crude methyl silyl enol 

« ether was used directly for the next step. 

A solution of titanium tetrachloride (1.61 ml) In 
dry cflchlorometteno (4 mi) was added dropwise to 
a stfrred solution of trimethylorthoformate (1,45 ml) 
in dry dichioromethane (30 ml) at •70*C 

60 (exothennlc). After 15 minutes at this temperature, 
a solution of the crude methyl silyi enol ether as 
descra)ed above ^J5S g) In dry dichioromethane - 
(20 ml) was added dropwise, still at -70«C (again, 
exothennlc). After a further 30 minutes at the same 

ss temperature, 5% aqu^nis potassium c arbona te 
was added and the mbcture was ©ctractad with 
ether. The extracts were washed with water, dried, 
concentrated under reduced pressure, and 
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chromatographed using 40% other in petrol as 
eluant to give methyl 3.3-dlmethoxy-2-( 
m-phenylberizyl)propanoate [2.79 a 60% yield 
from methyl 3*(Qi-phenyiphenyl)propano8to] as a 
pale yellow oil. IR (film) : i 735 cm-'. 

A eofution of methyl 3.3-dlmethoxy-2-( 
(Tv-pheftylben2yl)propanoate (2^ g) in dry THF (15 
ml) was added dropwise to a stirred solution of 
lithium dl-isopropylamide [from n-butyMithium (53 
ml of a 1.6 M solution in n*hexane) and di- 
tsopropylamine (1.12 g)] in dry^THF (15 ml) at • 
78*C. The mixture was stinred at this temperature 
for 30 minutes, then poured into water and ex« 
tracted with ether. The extracts were washed with 
water, dried, concentrated under reduced pressure* 
and purified by chromatDgraphy using dich- 
loromethane as eluant to give the title compound - 
(1.44 g, 64%) as a pale yellow oil. iH (film): 1 710. 
1 GBO cm-\ 



EXAMPLE 4 

This Example describes the preparation of Z- 
mothyi 3-methQxy-2-(3'-phenyithiophenoxy)- 
propenoate (Compound No. 26 of Table 1). 

To 3-phenylaniline (8.02g) was added suipiwric 
acid (40 ml. 10%). The resultant white suspension 
was cooled to 0»C and then treated dropwise wim 
a solution of sodium nrtrite (3.35g) In water (20 ml). 
The copper salt of methyl tWoglycolate (formed as 
a yeSow precipitate by treating an aqueous solution 
of copper sulphate with methyl thioglycolate) was 
then added portionwise with sturring. The solution 
became a tan colour and nitrogen was evolved. 
The solution was then transferred to a 21 beater* 
stinred until room temperature was reaxAi&d and 
then extracted with diethyl ether (3 x 150 ml). The 
combined organic layers were washed successive- 
ly with 10% hydrochloric acid (3 x 100 ml), 10% 
aqueous sodium hydroxide solution (3 x 10 ml) and 
w^er. and then dried. Evaporation of the solvent 
yielded 6.98g of crude product which was sepa- 
rated on silica get (eiuent ethanol) to give methyl 
(3-phenylthiophenoxy)acetate (6.60g). 

Methyl (3-phenylthiophenoxy)acetBte (6.60g) 
and methyl fonmate (30.78g) were dissolved In 
DMF (30 mi) and added dropwise at 0"C to sodium 
hydride (0.83g. 50% dispersion In oil) in OMR The 
reaction mixture was stined at O'C for 45 minutes 
and then left at room temperature under nitrogen 
over the weekend. The reaction mixture was then 
poured into water (300 ml) and washed with diethyl 
ether (3 x 150 ml). The aqueous phase was ad* 
Justed to pH 7 with hydrochlonc add and then 
extradBd with diethyl ether (3 x 100 ml). The 
combined organic extracts were washed succes- 
sively with water (3 x 100 mi) and brine (2 x 75 



ml) and then dried. F=iltratton and evaporation of the 
solvent under reduced pressure gave methyl 3- 
hydPoxy-2-(3'-phenytthlophenoxy)prc^)enoate 
(1.1 3q) which viras used witfuxjt further purification. 

5 Methyl 3-hydroxy-2-(3*-phenylthlophenoxy) pro- 

penoate (1.l3g) was treated with dimethyl ^Jpfiate 
(0.63g) and potassium carbonate (1.1 7g) In DMF • 
(35 ml). The reaction mixture was worked up as 
before to give a 0.91 g of crude product HPLC - 

10 (eluerrt dlchloromethane) on siiica gel aflbrded the 
title compound (440 mg) as an oil. m/B 300 (M*), 
26B, 187. 75. 



75 EXAMPLES 

nils Example describes the preparation of Z< 
methyl 3-methoxy-2-(ii-methyl-3'-phenylanilino>- 
propenoate (Compound No. 10 of Table 1). 

ao 3-Phenytaniline (7.80g) was stinred In dry 
methanol (100 mQ with meltiyl glyoxalate (4.i0g) 
for 1 hour over 3 angstrom molecular sieves. A 
solutton of sodium cyanotx>rohydride (1.48g) in dry 
methanol was ttien added dropwise and the result- 
as ing mixture vms stirred overnight. The reaction mix- 
ture was filtered and the filtrate was concentrated 
under reduced prsssure. The residue was dis- 
solved in ether and then extracted with 2M hy- 
drochloric add. The aqueous extracts were 

30 neutraSsed with socfium cart>ona!B and then ex- 
tracted with ether. Evaporation of these ether ax^ 
tracts yielded crude methyl (3-phenylaniRno)acetate 
(5.76g} as a brown oil. The reaction was repeated 
on a larger scale (a.llg) to afford 8.7B g product 

35 as a yellow oil. Treatment of the prochict (5.50g) for 
5 hours with metiiyi kxjide (fi.20g) and potassium 
carbonate (e.83g) in DMF (50 ml) gave methyl - 
(Nrmethyi-3-phOTylaniIino)acetate (4.33g) as a 
brown oil ("H NMR (COO^ delta 3-10 (3H.S): 3.70 - 

4a (3H^): 4.10 (2H,s) ppm; IR 1730 cm"'; 92% pure 
by gc) which was used without hjrther purification. 

Methyl (titrm9thyl-3-phenytaniUno)acetBte - 
(^•330) was formylated as described In Example 1 
by treatment with socfium hydride (0.94g) and 

46 methyl formate (2l.0ig) in DMF (50 ml) to g^e 
methyl 3-hydroxy-2-ai-methyi-3'-phenylaniitno)- 
propenoate (Ceog) as a brown viscous Squid. 
Methyiatkm with dimethyl sulptiaie (0.59g) and po< 
tass'um cartxMiate (pJd2g) in DMF (25 ml) for 5 

50 hours afforded on worit-up and HPLC (eiuent p^ro> 
leum ettw -ether. 70:30) on silica gel a pure sant- 
pie of the title compoimd ^60 mg) as a yaOow 
ffquid. 

55 
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EXAMPLES 

An emulsifiable concentratd was made up by 
mbdng the Ingredients, and stirring the mixture until 
all the constituents were dissolved. 5 

Compound 14 of Table 1 10% 

ahylene dichlortde 40% 

Caldum dodeeyBsenzenesulphate 5% to 
•Lubrol" L 10% 
"Aromasol" H 35% 

IS 

EXAMPLE 7 

A composition rn the fonm of grains readily 
dispersible in a Squid, eg. water, was prepared by 20 
grinding together the first three IngrecSents in the 
presence of added water and then mixing In the 
socfium acetate. The resultant mixture was dried 
and passed through a British Standard mesh sieve, 
size 44-100. to otrtain the desired size of grains. 25 

Compound 14 of Table 1 50% 

"DisperBOl'' T 25% 

"Lubrol" APN5 1^ 30 
Sodium acetate 23^% 



EXAMPLES as 

The ingredients wob all ground together to 
produce a powder fonnulation reacfily disper^bie in 
liquids. 

Compound 14 of Table 1 45% 40 
"0l8persoi-T5% 
'LiS8apol»NX0.5% 

45 

"CeUofas* B600 2% 
Socfium acetate 47^% 

EXAMPLE 0 ^ 

The active ingredient was dissolved in a sd^ 
vent arul the resistant liquid was sprayed on to the 
granules of China clay. The solvent w^ then ai- ss 
lowed to evaporate to produce a granuldr composi- 
tion. 



Compound 14 of Table 1 5% 
China day granules 95% 



EXAMPLE 10 

A composition suitable for use as a seed 
dressing was prepared by mixing the three ingre- 
dients. 

Compound 14 of Table 1 60% 
Ik^ineral oil 2% 
China day 48% 



EXAMPLE 11 

A dusting powder was prepared t>y mixing the 
active ingredient witti taic. 

Compound 14 of Table 1 5% 

Talc 95% 



EXAMPLE 12 

A Cd formulation was prepared by ball-milHng 
the constituents set out l>elow and ttien forming an 
aqueous suspension of tiie ground mixture with 
water. 

Compound 14 of Table 1 40% 
"Oispersot" T 10% 
"Lubrd" APN5 1% 
Water 



EXAMPLE 13 

A cfispersrbia powder formulation was made by 
mbdng togetiier tiie Ingrscfients set out below and 
then grinding the mbdura until all were ttioroughly 
mix^d* 

Compound 14 of Table 1 25% 
"Aerosol" OT/B 2% 
TDtepersor A.C. 5% 
China day 3% 
Si&ca 40% 
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EXAMPLE 14 

This Example illustrates the preparation of a 
diaparsfbia powder formulation. The ingredients 
were mixed and the nwcture ttien ground in a s 
comminution milL 

Compound 14 of Table 1 25% 

"Penmlnal" BX 1% 

10 

"Dispersal" T 5% 
Polyvrnylpyrrolfdone 10% 

SiRca 25% i$ 
China clay 34% 



EXAf^PLE 15 20 

The ingredients sot out below were formulatad 
into a (fiapereible powder by mbdng then grinding 
the ingrBdiwt5> 

Compound 14 of Table 1 25% 25 

"Aerosol* OT/B 2% 
•DIspereol" A 5% 

so 

China clay 68% 

In Examples 8 to 15 the proportions of the 
ingredients given are by weight 

The compounds set out in Tattles 1 and 2 are 
similarly formuiaiied as spedficaily described in 95 
EKampies 6 to 15* 

There now follows an ex()lanation of ihe com- 
positions or substances represented by the various 
Trade Maries and Trade Names mentioned above. 

LUBBOL L : a condensate of nonyl phenol 1 4o 
mole) with ethylene oxide (13 molas) 

AR(MASOL H : a solvent mixture of alKylbenzenes 

DISPS^L T & AC : a mixture of socfium sulphate 45 
and a condensate of formaldehyde whh sodium 
naphthalene sulphonate 

LUBHOL APN5 : a condensate of nonyl phenol (1 
mole) with naphthalene oxicfe (9^ moles) so 

CEU.OFAS B600 : a sodium carboxymethyl ceK 
hdoae thickener 

USSAPOL NX : a condensate of nonyl phenol (1 ss 



mole) with ethylene oxide (8 moles) 

AEROSOL OT/B : dioctyl sodium sulphosucdnate 

PERIMINAt BX : a sodium alkyl naphthalene sul- 
phonate 



EXAMPt^ 18 

The compoursds were tested against .a variety 
of foliar fun^ cHseases of plants* The technique 
empbyed was as follows. 

The plants were grown in John Innes Pottfng 
Compost (No 1 or 2) rn 4 cm diameter mtnipots. 
The test compounds were formulated either by 
bead milGng with aquecHis Dispersol T or as a 
solution in acetone or acetone/ethanol which was 
diluted to the required concentration immediately 
before use. For the foliage diseases, the fonrmila- 
tions (100 ppm active ingr e die n t) were sprayed on 
to the foliage and applied to the roots of the plants 
in the soil. The sprays were applied to maadmum 
retention and the root drenches to a final con* 
centration equivaient to approxinr>ateIy 40 ppm 
a.iJdry soli. Tween 20, to give a final concentration 
of 0,05%, was added when the sprays were ap* 
plied to cereals. 

For most of the tests the compound was ap- 
plied to the soil (roots) and to the fbliage (by 
spraying) one or two days before the ptent was 
Inoculated with the disease. An exception was the 
test on io^otift gisaSiM in which the plants were 
inoculated 24 hours before treatment. FoSar 
pathogens were a|:^iied by spray as spore suspen- 
sior^s ofTto the leaves of test plants. After Inocula- 
tion, the plants were put into an appropriate envi- 
ronment to allow infection to proceed and then 
incubated until the disease was ready for assess- 
ment The period between inoculation and assess- 
ment varied from four to fdurteen days aocordirtg 
to the disease and environment 

The disease control was recorded by the fbt- 
lowing grading: 

4 m nocfiseasa 

3 m trace -5% of disease on untreatad plants 

2 s 6-25% of dtease on untreated plants 

1 » 29-59% of (fisease on untreatad ptariis 

0« 60-1(X)% of disease on untreated plants 
The results are shown in Tatsle 4. 
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Methodology 

The plant species used tn this screen are pre* 
sented in Table 5 with the leaf stage at which they 

5 were sprayed. Each chemical was appBed at 4000 
ppm (4 kg/ha in a 10(K) 1/ha field volume) apart 
from compound No. 2 which was applied at 1000 
ppm (1 Icg/ha in a 1000 I/ha field voiume) using a 
tracksprayer and a SS8004E (Tee^et) nozzle. 

TO After spray the plants were grown In a gia^ 
shouse with 2S*C day/22<'C night temperatures 
and supplementary lighting was suppTied when 
necessary (from mercury vapour temps), to provide 
a 16 hour photoperfod. The exceptions to this were 

75 the temperature cereals, wheat and barley which 
were gnswn in 16»C dayAl3*C night temperatures. 

After 2-6 weeks in the glasshouse, depending 
on the time of year, the plants were visually as* 
sessed for morphological characteristics. Formula- 

20 tlon blanks were used as controls to assess the 
plants. The results are presented ki Table 6. 
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EXAMPLf 17 

Whole Rant Screen (2) 

Compounds numljsrs 1-3. 6-8. 12-18, 21, 23-24 
were tested on an alternative whole plant screen - 
(2). The compounds were tested for plant growth 
regulator activity against five species for various 
growth effects relevant to plant growth regulation. 
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Claims 

1. A compound havtrig the general fomiula (D ; 
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and $tereoisonners thereof, wherein V is an oxygen 
or a sulphur atom; X and Y, which may be the 
same or different, are hydrogen or halogen atoms, 
or optionally substituted* aJky], optionally substituted 
alkenyi, optionafly substftuted aryl. optionally sub- 
stituted heteroaryl, optionally substituted aikynyl, 
haloallcyl. alkoxy. haloalkoxy. optfonaHy substituted 
aryloxy* optionally substftuted arylalicoxy. optidnally 
substitutad acylcxy. opflonally substituted amino, 
acylsmino, nftro. nitrite, -COiR*. -CONR*R*, or - 
COR' groups; or the groups X and Y. when they 
are in ad|acent po^ons on the phenyl ring, may 
jdn to fonn a fused ring, either aromatic or aJ- 
Iphatla optionally containfng one or more heteroat- 
cms; and Z is optionally substituted methylene, 
optionaJiy sui>8tituted amino, oxygen or sulphur and 
when Z is a substituted methylene group, the sub- 
stituent may Join the 2-position of the phenyl ring 
to form a non-aronmlic fused ring; R' and R> are 
aflcyl groups conteining from one to four carbon 
atoms, optionally substituted with one or more 
halogen atoms; and R*. R*, R* and R*. which may 
be the same or different are hydrogen atoms or 
optionally substituted alkyi, cydoalkyl, alkenyi, al- 
Icynyl, opttonally suisstituted aryl, optionally substi- 
tuted aralkyt, or cydo^OcylaHcyl groups; and metal 
complexes themof. 
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(I) 



2. A compound as claimed in claim 1 wherein 
V Is oxygen or suiphur; X is H. Ci-« alkyi, 
alkenyi. hatogen, phenyl, naphthyl, pyridyl. 
pyrimtdinyl, benzyl, phenoxy, benzyioxy. 
pyridyloxy, fuxy\, titienyl. benzothienyl or pynnolyl. 
each oplionany sufostitutBd with one or more halo- 
gen atoms or alkyl. Ci-4aIkoxy cm- halo 
aJkyI groups; Y Is hydrogen or a halogen; and Z is • 
CHr, -CHCCH^. -C(CH,K-. -0-, -S-, -N(CH,K or -N- 
(CaH^; and R' and R» are both methyl. 

3- A compound as claimed in claim 2 wherein 
X is attached to the phenyl ring at the meta- for 3-) 
position relative to the group Z, and X Is a phenyl, 
naphthyl. pyridyi. pyrimtdinyl, furyl, thienyl, ben- 
zotttienyl or pynolyl group each Bnked tiVDugh any 
one of th^r ring atoms and each optionally sut>sti- 
tutsd with one or more halogm atoms or alkyl, 

alkoxy or halo alkyl groups. 

4. The spedfic compounds hereinbefore sat 
out In Tables 1 and 2. 

5. A process for preparing the compounds of 
general formula (1) as claimed in daim 1 which 
comprises: 

(a) reacting compounds of formula Ala) or 




(Ila) 

wherein X Y. R' and Z are as defined in daim 1, 
with an aBcylating agent of fonnuia (111) 

R*L(III) 



X 




(lib) 



wherein R' is as defined in cteim 1 and L is a 
halogen atom or another good leaving group. In the 
presence of an ackj binding agent, or - 

(b) SntinaSon of the elements of the alcohol 
RH3H from an acetd of general fomnula POU) : 
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CH(OR^)2 



(XIII) 



wharoin X. Y, Z. R' and are as defined in cJaim 
1, under suitable addic or baste conditions usfng. 
for axample. lithium di-{sopropyiamide« potassium 
hydrogen sulphate, or triethyiamine in the presence 
of titanium tetrachloride. 



6. A process for preparing acetais of 
formula poit) 



15 




^CH(Or2)2 



(XIII) 



wherein X. Y. Z. R' and R' are as defined in claim 
1. which comprises raacUng esters of general for- 
i(IV) 



30 



r 



CHf 



(IV) 



wherein X. Y. Z and R* are as defined in claim 1. 
with a base and a trialkyisilyl hafide of general 
fonttute R'^Cl or R»:,SiBr wherein R' is an alkyi 
group, such as trtmethylsiiyi chioride. or a base 
and a trialkyisilyl triflate of general formula 
R>,SI0S0,C^3 wherein R' is an alkyl group, and 
then treating the resulting afkyt sllyl ketone acelal 



40 



with a trlaDcykwthoformate of general formula (IW)- 
sCH in the presence of a Lewis acid such as 
titanium tetrachloricfo. 

7. A process for preparing compounds of gen- 
eral formula (Ua) [which may be in equilibrium with 
compounds of general formula (Ilb>] 
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CHO 



(Ila) 

wherein X, Y, Z and R* are as defined in ctatm 1, 
which comprises reacting esters of general formula 
(IV) 




7S 




COoK^ 



(IV) 



wherein X, Y, Z and R' are as defined in claim 1 . 
with a base and a formate ester. 

a A fungicidal, or plant growth regulating corn- 
portion comprf^ngi as an active ingredient, a ccnd- 
pound as claimed In any of claims 1 to 4 together 
with a carrier ttierefor. 

8. A metfiod of combating fungi, which com- 
prises applying to a plant, to seed of a plant, or to 
the locus of the plant or seed, a compound as 
claimed In any of claims 1 to 4 or composition as 
claimed in daim 8. 



10. A method of r^uiating plant growth which 
comprises applying to a plant, to seed of a plant 
or to the locus of the plant or seed, a compound as 

30 claimed fn any of daims 1 to 4 or a composition as 
claimed In daim & 

11. As novel intmmedlates the compounds of 
formula (licQ, (lft>). (IV), (V!l) and QOW) as herein 
described. 
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